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I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
ot the Deregulation & Contracting Out Act 1 994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed m connection with the patent application identified therein 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in Uiis certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 

In accordance with the rules, the words "public limited company" may be replaced by p 1 c 
pic, P.L.C. or PLC. J t-- ■ 



Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 
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Dated 6 August 1998 
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Request for grant of a patent 

(See the rujtes an the back of this farm, Yau can alsa ^et 
an expUmatary leajlet/rftm the Patent OJfice ta help 
yau fill in this form) 



1. Your reference 



MG/NH/P/7138.GB 



2. Patent application number 

Ohe Patent Office will fill in this part) 



3- Full name, address and postcode of the or of 

each applicant (underline all surnames) 



Patents ADP number Of you know it) 

If the applicant is a corporate body, give the 
country/state of its incorporation 



4 TiUe of the invention 



24JUL97 E2'?096ij-7 Ct)3019_ 
PO 1/7700 25.00 - 9715303. 
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The Patent Office 
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2 4 JUL 1997 



9715508.9 



SCAPA GROUP PLC, 

OAKFIELD HOUSE, 

9 3 PRESTON NEW ROAD, 

BLACKBURN, 

LANCASHIRE, 

BB2 6AY. 

"^gT'A oc::'c:::'C::><o^ 
ENGLAND 
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5- Name of your agent a/you have one) 

"Address for service" in the United Kingdom 
to which all correspondence should be sent 

( including the postcode) 



WILSON GUNN M ' CAW 

WILSON GUNN M'CAW, 
41-51 ROYAL EXCHANGE, 
CROSS STREET, 
MANCHESTER, 
M2 7BD. 



Patents ADP number (if you know it) 



If you arc declaring priority from one or more 
eariier patent applications, give the country 
and the date of filing of the or of each of these 
earlier applications and (if you know it) the or 
each application number 



If this application is divided or otherwise 
derived from an earlier UK application, 
give the number and the filing date of 
the earlier application 



8144001 



Country- 



Priority appUcation number 
(if you know it) 



Date of filing 
(day / month /year) 



Number of earlier application 



Date of filing 
( day / month /year) 



Is a statement of inventorship and of right 
to grant of a patent required in support of 

this request? (Answer Yes' if 

a) any applicant named in part S is not an inventor, or 

b) there is an inventor who is not named as an 
applicant, or 

c) any named applicant is a corporate body. 
See note (d)) 



YES 
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9. Enter the number of sheets for any of the 
following items you are filing with this form. 
Do nui count copies of the same document 



Continuation sheets of this form 
Description - 



Claimav. 
Abstract 
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"DrawTngrs^ 



10. If you are also filing any of the following, 
state how many against each item. 

Priority documents 
Translations of priority' documents 
Statement of inventorship and right 

to grant of a patent (Patents Form 7/~'7) 

Request for preliminary examination 
and search (Patents Form 9/7'^) 



Request for substantive examination 

(Patents Form 10/7") 

Any other documents 

(please specify) 



11. 



I/We request the grant of a patent on the basis of this application. 



Signature ^-\J^^^^^\ji^ ' Date 

WILSON GUNN M ' CAW 23,07.97 



12. Name and daytime telephone number of 
person to contact in the United Kingdom 



Mr. M. Goodwin 
0161 834-0936 



Warning 

After an application for a patent has been filed, the Comptroller of the Patent Office will consider whether publication 
or communication of the invention should be prohibited or restricted under Section 22 of the Patents Act 1977. You 
will be informed if it is necessary to prohibit or restrict your invention in this way. Furthermore, if you live in the 
United Kingdom, Section 23 of the Patents Act 1977 stops you from applying for a patent abroad without first getting 
written permission from the Patent Office unless an application has been filed at least 6 weeks beforehand in the 
United Kingdom for a patent for the same invention and either no direction prohibiting publication or 
communication has been given, or any such direction has been revoked. 

Notes 

a) If you need help to fill in this form or you have any questions, please contact the Patent Office on 0645 500505. 

b) Write your answers in capital letters using black ink or you may type them. 

c) If there is not enough space for all the relevant details on any part of this form, please continue on a separate 
sheet of paper and write "see continuation sheet" in the relevant part(s). Any continuation sheet should be 
attached to this form. 

d) If you have answered Yes' Patents Form 7/'^7 will need to be filed. 

e) Once you have filled in the form you must remember to sign and date it. 

f) For details of the fee and ways to pay please contact the Patent Office. 
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INDUSTRIAL FABRICS AND METHOD OF TREATMENT 

This invention relates to industrial fabrics and to a method of treating such 
fabrics during the manufacture thereof to impart desired characteristics to the fabric. 

The invention relates for example to all forms of paper making machine fabrics 
including dryer fabrics, press felts, including extended nip press belts, shoe press 
sleeves, corrugator machine press belts, and also to conveyor belts, printing blankets, 
silicon wafer grinding belts and fiher cloths. 

These fabrics may be treated for example to influence the wetting 
characteristics of the fabric, or in a composite fabric of two or more layers, of at least 
one layer of the fabric. Thus it is known e.g from US 5372876, to provide eg a 
papermaking felt which includes a flow control layer formed of a porous hydrophobic 
material. Conversely, EP-A-0761872 discloses a dryer fabric having a paper side 
contact surface which is hydrophilic, to improve adhesion between the paper web and 
the dryer fabric. 

In both cases, the hydrophilic or hydrophobic properties of the layer or surface 
are achieved by coating or chemical treatment by application of the relevant 
compositions in a liquid medium. 

As a method and means for treating substrates to influence their surface 
characteristics, the technology of plasma treatment is in the process of being 
developed. A 'plasma' is a fluid state of matter wherein due to excitation, the matter is 
present in the form of positive and negative ions. Polar molecules may be dissociated 
into anionic and cationic radicals, whilst free atoms lose electrons to form free 
electrons and positively charged atoms - depending upon the degree of excitation, 
more than one electron may be stripped from atomic shells. Plasmas can exist over an 



extremely wide range of temperature and pressure, from over atmospheric to near 
vacuum. Because matter in the plasma exists in the form of charged ions, the plasma 
environment is extremely chemically energetic, and it has been proposed to treat the 
surfaces of materials by exposure to plasmas of selected composition. 

It is an object of the present invention to provide fabrics for use in industrial 
processes, such as in paper making machines, conveyor belts, printing blankets and 
filtration fabrics by way of non-linuting example, which have had surface properties 
modified by plasma treatment, as an economical and environmentally improved 
alternative to treatment or coating with a liquid medium. 

According to the invention an industrial fabric comprises or includes a layer or 
component which has been subjected to plasma treatment. 

From another aspect the invention provides a method of making or preparing 
an industrial fabric including the step of subjecting at least one surface of a layer or 
component of the fabric to plasma treatment. 

The invention also includes apparatus for use in making or preparing an 
industrial fabric, including a plasma chamber to which material comprising or for use in 
making said fabric may be introduced, and removed after treatment. 

The purpose of the plasma treatment may be to modify the wetting 
characteristics of the surface being treated, i.e. to render the surface hydrophobic or 
hydrophilic. 

Alternatively the surface is provided with activated sites to improve subsequent 
coating or dyeing. This treatment may utilise glow discharge dielectric barrier 
discharge or spray discharge plasma. Compared with corona discharge treatment 
techniques the modified characteristics of the treated surface are permanent and far 



more durable. 

Other characteristics can be enhanced by appropriate choice of composition of 
the plasma, e.g. improved softness in drying felts especially for tissue making 
machines, crease resistance and antistatic properties. 

In a preferred method of the invention, hydrophilic properties are enhanced by 
subjecting the surface to a plasma comprising or containing oxygen, air or ammonia for 
example. 

In another preferred method of the invention, hydrophobic properties are 
enhanced by subjecting the surface to a plasma comprising or containing a silane, e.g. 
Si (CH3X, a siloxane, e.g. (Si (OCH3)4) or a perfluorocarbon , e.g. 1-6C 
perfluoroalkane or tetrafluoroethylene or a combination thereof 

Hard coatings of e.g. carbon may be formed by subjecting the surface to a 
plasma comprising or containing hydrocarbon e.g methane. Heat resistant coatings can 
be applied by using a plasma comprising or containing halogenated hydrocarbons or 
unsaturated amines (e.g. tetrachloroethylene; 1,1,2-trichloroethane; allylamine or 
trichloroethylene). The plasma may be diluted with a diluent gas such as helium. 

The material may be treated in the form of a ready made up layer or web or as 
fibres or yams prior to weaving or making up the layer. 

The apparatus of the invention may comprise means for continuously 
introducing the material into the plasma chamber, moving the material through the 
chamber during treatment, and causing it to leave the chamber after treatment. 
Alternatively the material may be introduced to the plasma chamber in batches, which 
are subjected to treatment and then removed. 

The operating pressure of the plasma chamber may be from in the order of 0. 1 - 



3.0 mbar, up to and above 1 atmosphere. 

A preferred embodiment of the invention will now be described by way of 
example, and with reference to the accompanying drawing, which is a diagrammatic 
view of a plasma treatment machine according to the invention. 

In the preferred embodiment, a fabric 10 eg a woven or non-woven web 
destined to form all or part of an industrial fabric such as a paper machine press felt, 
dewatering drying or forming belt, is fed from a dispensing station 1 L This is shown 
simply as a feed roll, but would in practice include guide and compensating devices in 
addition, as is well known in the art. The fabric 10 is introduced through a self-sealing 
entry slot 12 into a plasma chamber 13, and exits through a similar self- sealing exit slot 
14 after passing through the plasma chamber and being subjected to plasma treatment 
within the chamber. The treated fabric 10 is then taken up on a winding station 1 5 
which is shown as a simple take up roll, but in practice would include such guide and 
compensating apparatus as is required, as is well known in the art. 

The fabric 10 enters and leaves the chamber 13 through self-sealing slots 12 
and 14 as the plasma usually operates at a considerable under-pressure, often 
extremely rarified, e.g. 0.1-3.0 mbar; and sometimes contains components which 
must not be allowed into the ambient. 

To achieve plasma conditions, the chamber 1 3 is evacuated to the required 
pressure by pump means acting under pressure control 16. The material to form the 
plasma is introduced at 17, and excitation proceeds by the creation of an intense 
electrical field between electrodes 18, 19 subject to a controller 20. The plasma is 
created by ionising the molecules or atoms of the plasma forming material to form 
ionised radicals, or to provide free electrons and positively charged atoms. 
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Treatment is achieved by exposing one or both surfaces of the fabric to the 
plasma within chamber 13. 

The composition of the plasma will be selected in accordance with the objective 
of the treatment. For example, to improve wettability (hydrophilic) properties of a 
fabric, the plasma may be created from ordinary air, oxygen, ammonia or a mixture of 
these. 

To provide a water-repellant finish (hydrophobic) the plasma may be created 
from a siloxane or perfluorocarbon compound. 

Examples of other properties which may be enhanced by such plasma treatment 
are softness (oxygen plasma), crease resistance (dipped in DMSO, then exposed to 
nitrogen plasma); anti-static finish - chloro (chloromethyl) dimethylsilane plasma; oil 
repellant finishes, improvement of capillarity, dye reception, dyeing depth, bleaching, 
UV-protection and flame retardency may also be provided for. 

The fabric may instead of being fed continuously as illustrated, be placed in the 
machine in batches, treated and then removed. The fabric may be placed on a 
conveyor to be fed through the chamber, or associated with a backing layer when only 
one surface is to be treated. 

The material to be treated may be in the form of fibres or yams prior to making 
up into a woven or nonwoven fabric and such are particularly suited to a conveyor 
feed, or to batch treatment e.g in mesh cages which can be introduced to and removed 
from the plasma chamber. 

A hydrophobic (water repellant) fabric may be used as a flow control layer in a 
paper making felt of the kind described in US, 5,372,876, whilst a hydrophilic (with 
enhanced wettability) fabric may be used as a dryer fabric such as described in EP-A- 




0761872 mentioned above. 

The term 'fabric' as used above should be interpreted to cover sintered felts, 
coatings of coated papermaking fabrics, non wovens and films, spiral link structures, 
membranes or polymer matrix material and their components prior to making up where 
appropriate e.g. sintered particles. 

The speed of material being fed into the chamber in the illustrated version may 
be 5 - 100 metres per minute. At present working widths are limited to about 2.7 
metres. The development of larger machines capable of treating greater web widths is 
hindered by the practical difficulties associated in maintaining a sufficient vacuum in a 
larger chamber. It is thus often more convenient to treat yams and fibres or other 
fabric constituents rather than finished fabrics. 

A hydrophilic surface for a dryer fabric, as in EP-A-0761872 obtains improved 
adhesion between the dryer fabric and the paper web. A hydrophobic surface may be 
desirable for certain dryer fabrics for contaminant release, whilst forming fabrics may 
be rendered hydrophobic for the same reasons or may be hydrophilic to improve 
drainage. It is believed that a very thin film of water is attracted to the surface of the 
yams in the fabric providing "lubrication" for water flowing through the interstices of 
the fabric. Batt staple fibres in press felts can be rendered hydrophilic to make the felts 
absorb water better initially, improving the conditioning of the felt and thereby 
reducing start up times. However, a layer of hydrophobic batt staple fibres (or base 
cloth yams) within the felt can form an anti-rewetting or flow control layer, which 
hinders the return flow to the web of water which has initially been urged into the felt 
fi-om the paper (as in US 5372876). 

A further possible use of the invention is by plasma treatment of yams, fibres. 



films or membranes used to reinforce polymer matrices to form belts, such as extended 
nip press belts, shoe press sleeves, press belts for corrugator machines, conveyor belts, 
printing blankets, silicon wafer grinding belts, or carcass stripping belts. The activated 
groups formed on the reinforcing substrate surfaces improve bonding with the matrix 
polymer. This is particularly usefiil for reinforcing a polyurethane matrix with 
polyester structural members such as yams, fibres or fabrics (woven, nonwoven spiral 
link or membrane), the latter having excellent dimensional stability but poor adhesion 
to polyurethane. Adhesion may be improved by a factor of 2 - 3 . For this purpose 
ammonia or nitrogen plasmas are preferred. Yams, fibres, films, membranes or 
finished fabrics may be treated by plasma according to the invention to provide 
hydrophobic coatings for filter cloths (especially those used in dust filtration) to 
improve cake release. 

Plasma treatment as outlined above has the advantages that the process is 
solvent fi-ee, (including no use of water), very small amounts of the raw materials are 
required (eg 30-100 mg per m^ fabric); energy consumption is low, as no water is used 
which absorbs heat; labour costs are negligible, as the process can be automated, and 
the overall cost per unit area of fabric can be very low. 

The invention is applicable to all industrial fabrics, including conveyor belts and 
filter cloths, but is mainly directed to all forms of paper machine clothing. 
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